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w∈RN
α‖w − um‖2 + ‖w‖ − 〈w, 1
τ
v −
∑
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∑
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∇fum ((λi)i∈I )−∇fum ((λ′i)i∈I ) = (〈w∗ − w′∗, ψi〉)i∈I ,
´3r»
w∗ =
{
0
¨¥Þ ‖t‖ ≤ 1
‖t‖−1
2α‖t‖ t
¨¥z»¥²µ´3m²}¨
X¡Ł¶
w′∗ =
{
0
¨¥Þ ‖t′‖ ≤ 1
‖t′‖−1
2α‖t′‖ t
′ ¨¥z»¥²µ´3m²}¨
´3»¥²µ²
t = 2αum + v
τ
−∑i∈I λiψi X¡Ł¶ t′ = 2αum + vτ −∑i∈I λ′iψi.
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‖∇fum ((λi)i∈I )−∇fum ((λ′i)i∈I) ‖ = 0,
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‖∇fum ((λi)i∈I )−∇fum ((λ′i)i∈I ) ‖2 =
∑
i∈I
〈w∗ − w′∗, ψi〉2
≤ ‖w∗ − w′∗‖2
∑
i∈I
‖ψi‖2
≤ M1
(‖t‖ − 1
2α‖t‖
)2
‖t‖2
≤ M1
4α2
(‖t‖ − 1)2,
´3»¥²µ²
M1
 º}æ}²¡Æ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‖t‖ = ‖2αum + v
τ
−
∑
i∈I
λ′iψi −
∑
i∈I
(λi − λ′i)ψi‖
≤ ‖t′‖+ ‖
∑
i∈I
(λi − λ′i)ψi‖
≤ 1 + ‖
∑
i∈I
(λi − λ′i)ψi‖.
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(‖t‖ − 1)2 ≤M2‖(λi − λ′i)i∈I‖2,
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‖∇fum ((λi)i∈I )−∇fum ((λ′i)i∈I) ‖2 ≤
M1M2
4α2
‖(λi − λ′i)i∈I‖2,
´3»¥ j»¼ﬁ²X¡Ł
‖∇fum ((λi)i∈I )−∇fum ((λ′i)i∈I ) ‖ ≤
√
M1M2
2α
‖(λi − λ′i)i∈I‖.
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êXg» ‖t‖ > 1 X¡Ł¶ ‖t′‖ > 1 ¢  ²
g»¥²¡»ŁæX²
‖∇fum ((λi)i∈I )−∇fum ((λ′i)i∈I ) ‖2 =
∑
i∈I
〈w∗ − w′∗, ψi〉2
≤ M1‖w∗ − w′∗‖2
≤ M1
∥∥∥‖t‖ − 1
2α‖t‖ t−
‖t′‖ − 1
2α‖t′‖ t
′
∥∥∥2
≤ M1
(2α‖t‖‖t′‖)2
∥∥∥(‖t‖ − 1)‖t′‖t− (‖t′‖ − 1)‖t‖t′∥∥∥2
≤ M1
(2α‖t‖‖t′‖)2
∥∥∥‖t‖‖t′‖(t− t′)− ‖t′‖t+ ‖t‖t′∥∥∥2.
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‖∇fum ((λi)i∈I )−∇fum ((λ′i)i∈I ) ‖ ≤
√
M1
2α
‖t− t′‖+
√
M1
2α‖t‖‖t′‖
∥∥∥‖t‖t′ − ‖t′‖t∥∥∥.
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∥∥∥‖t‖t′ − ‖t′‖t∥∥∥ = ∥∥∥‖t‖(t′ − t) + (‖t‖ − ‖t′‖)t∥∥∥
≤ ‖t‖‖t′ − t‖+
∣∣∣‖t‖ − ‖t′‖∣∣∣‖t‖
≤ 2‖t‖‖t′ − t‖
c¡²X¨
‖t′ − t‖ ≤
√
M2‖(λi − λ′i)i∈I‖,
´ﬂ²)Ł¡ŁX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‖∇fum ((λi)i∈I)−∇fum ((λ′i)i∈I) ‖ ≤
(√
M1M2
2α
+
√
M1M2
α‖t′‖
)
‖(λi − λ′i)i∈I‖
≤ 3
√
M1M2
2α
‖(λi − λ′i)i∈I‖.
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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∑
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∑
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∑
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∑
i∈I
λm+1i ψi〉 −
∑
i∈I
λm+1i ≥ 〈um+1,
∑
i∈I
λ∗iψi〉 −
∑
i∈I
λ∗i .
cŁ¨
∑
i∈I
λm+1i ≤
∑
i∈I
λ∗i + ‖um+1‖
∥∥∥∥∥
∑
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∥∥∥∥∥ . îm¦«Fï
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limm→+∞
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∑
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